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Abstract 
Many cities are currently searching for sustainable solutions to stormwater flooding, climate 
change, and a multitude of associated negative impacts like heat stress and poor water quality. 
Green infrastructure has been recommended by the U.S. EPA as a potential solution to these 
problems, as it recreates natural drainage patterns and returns land previously dominated by 
pavement and concrete back to a healthy ecosystem. Green infrastructure site suitability analyses 
are a common form of land suitability analysis that utilize a range of criteria to assess potential 
sites for green infrastructure. The Unified Government of Wyandotte County and Kansas City, 
Kansas (UGWC) is in the early stages of developing a green infrastructure program. This study 
employed a site suitability analysis methodology to determine the most suitable locations for 
green infrastructure within Wyandotte County. Sixteen criteria were derived from analysis of ten 
case studies and direct recommendations from staff at the UGWC to assess sites for possible 
resulting benefits or constraints limiting the success of green infrastructure implementation. GIS 
technology was used to map the intersections of these criteria and produce suitability 
recommendations through five scenarios: Equal Weight, Case Study, Flooding, Connectivity, 
and Feasibility. The sites that were ranked most suitable for green infrastructure can be classified 
into six recommended regions: Jersey Creek/Downtown Kansas City, Turkey Creek, Industrial 
Kansas River Region, South Park, Wyandotte County Lake Park, and Welborn Residential Area. 
The UGWC will use the results of this study to guide the project implementation, policymaking, 
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I. Introduction 
The use of green infrastructure has been shown to have numerous community benefits ranging 
from improved air and water quality, protection against flooding, storm surges, and erosion, 
preservation of wildlife and natural habitats, and the creation of healthier, more sustainable 
communities with higher property values. However, when dealing with limited resources, it is 
vital that communities strategically choose where to build this kind of infrastructure in order to 
have the most meaningful impact. A green infrastructure site suitability analysis can be used in 
this case to rank potential sites for green infrastructure projects based on a range of criteria 
(Hopkins, 1979). While organizations like the US Environmental Protection Agency (U.S. EPA) 
release recommendations for the siting of green infrastructure, and many municipalities have 
published their own planning guides for green infrastructure, many of the factors that determine 
the potential success of green infrastructure are contingent on characteristics specific to a 
community.  
As the Unified Government of Wyandotte County and Kansas City, Kansas (UGWC) attempts to 
implement a county-wide green infrastructure program, planners and engineers will require 
extensive knowledge to determine which sites are ideal for the siting of green infrastructure. The 
purpose of this research is to examine a selection of case study green infrastructure site 
suitability analyses, develop a criteria-based system for the evaluation of potential sites in 
Wyandotte County, and map ideal locations for green infrastructure. Ultimately, six core areas 
were identified as hotspots for future green infrastructure projects. The results of this analysis 
will be shared with the UGWC engineering, planning, public works, and parks and recreation 
departments and be used to guide project implementation, green infrastructure policymaking, and 
community engagement strategies.  
Introduction to Green Infrastructure  
Green infrastructure is defined in Section 502 of the Clean Water Act by the U.S. EPA as 
measures that use plant or soil systems, permeable surfaces or substrates, stormwater harvesting, 
or landscaping to store, infiltrate or evapotranspirate stormwater and reduce surface flow. 
Traditional stormwater infrastructure (i.e., “gray infrastructure”) captures and moves stormwater 
through sewers and pipes, away from the built environment and into nearby water bodies. 
Impervious surfaces do not allow stormwater to infiltrate into the ground, and trash, pollution, 
heavy metals, and other pollutants found in the urban environment are often transported through 
the sewer system with the stormwater, ultimately contaminating waterways. Traditional 
stormwater systems can also be overwhelmed by heavy rains, resulting in flooding and erosion. 
Green infrastructure is designed with the intention of reproducing characteristics of the natural 
environment, by which stormwater is absorbed and filtered by the soil and native plants. The 
implementation of green infrastructure has been shown to result in improved environmental 
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Land Suitability Analysis 
The central goal of this project is the execution of a land suitability analysis to identify ideal 
potential sites for green infrastructure. This method of analysis dates back to the mid-twentieth 
century and can be used to determine suitability for a variety of projects beyond green 
infrastructure, including agriculture, retail and commercial, and wildlife habitat site selection. 
(Hopkins, 1979). There are generally four components to a land suitability analysis: obtaining a 
data base, creating impact models, developing a method of valuation, and interpreting the results 
of the analysis. The data base includes spatial data for all relevant factors within the study area 
for the intended analysis, such as soils, slope, or existing land use. With the advent of GIS 
technology, much of these data can be stored in GIS shapefiles. These data can then be inputted 
into models to predict potential impacts, often based on the relationships between the data. Some 
common impact models include water quality impacts, air quality impacts, soil loss, or runoff 
models. Increasing capability of GIS technology over the last few decades has made the 
development of models more accessible, while also increasing the scope of potential functions 
that can be used to run these analyses. Once potential impacts are modeled, they can be valued 
according to a rating system developed by the modeler intended to reflect the desired 
combination of impacts. The results of a completed suitability analysis can be interpreted based 
on the ratings of sites and determining the opportunity costs of selecting one site over another 
(Hopkins, 1979).  
EPA Guidance 
Municipalities attempting to implement a public green infrastructure program will be faced with 
resource constraints and will thus need to be strategic about where to build this infrastructure in 
order to have the most meaningful impact. The U.S. EPA (2014) details relevant factors to 
consider when assessing the potential for green infrastructure success in a catchment, which 
include physical attributes of the land such as soil characteristics, topography, and existing 
vegetation and open space, as well as regulatory factors, like land use plans and private or public 
ownership of land. Additionally, financial constraints and funding mechanisms, and social and 
political influences, like local buy-in and opportunities for partnerships, can impact the 
feasibility of implementation. The U.S. EPA recommends assessing catchments for green 
infrastructure candidacy by categorizing and ranking areas based on these factors, using GIS to 
model these data (U.S. EPA, 2014).  
Existing Conditions in Wyandotte County and Kansas City, Kansas 
This project was performed in conjunction with the Unified Government of Wyandotte County 
and Kansas City, Kansas (UGWC). The UGWC functions as one governing body with 
jurisdiction over Kansas City and the larger Wyandotte County as distinct entities with 
significant overlap. The Public Works Department is responsible for stormwater management in 
the Wyandotte County area. Currently, part of the county uses a combined sewer system (CSS), 
which combines surface runoff and wastewater in one system for treatment. CSSs are an older 
type of infrastructure and can pose problems when faced with heavy rain and a mix of 
stormwater and sewage can be discharged into the environment (Greater Lansing Regional 
Committee for Stormwater Management, 2020). The rest of the County has transitioned to a 
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Municipal Separate Storm Sewer System (MS4), which separates wastewater for treatment and 
stormwater to be diverted to waterways. The UGWC Public Works Department operates a 
Stormwater Runoff Management Program and regulates stormwater ordinances and compliance. 
However, there is not currently a green infrastructure program managed by the UGWC (Unified 
Government of Wyandotte County and Kansas City, Kansas, 2017). The boundaries of the 
county can be seen in the satellite image in Figure 1.  
 
Figure 1. Wyandotte County, Kansas 
Over the summer I worked with the UGWC on the first phase of this project through a 10-week 
AmeriCorps VISTA term. The summer project had the same goal as this current project: to 
develop a criteria-based evaluation system of potential sites for green infrastructure projects and 
conduct a site suitability analysis in ArcGIS. However, due to the condensed time frame, the 
resulting analysis was significantly less comprehensive.  
With the longer project time frame, I was able to search for additional datasets within the UGWC 
GIS database that I was unable to find the first time, including soils and impervious area and 
contact individuals who had access to relevant data, such as zoning data (the number of variables 
assessed increased from 11 to 16). Additionally, the unit of analysis shifted from parcels to 
points on a 200 x 200 grid that were able to indicate with much greater precision where project 
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sites should be located within a parcel. For this phase of the project, I also created a new system 
for rating variables that was easier to understand and used scenarios to explore different 
weighting options. While the previous summer project was exploratory in nature and its 
recommendations centered around future mapping efforts, this master’s project will be used to 




Numerous municipalities and research institutions across the U.S. have used a suitability analysis 
methodology to guide the siting of green infrastructure, following a data-driven approach and 
assessment of relevant variables. Ten of these GI plans will be examined, with the goal of 
understanding the criteria used for assessment and the methodology by which projects were 
prioritized and implemented. I will draw on criteria identified in these case studies to help 
determine which variables should be used in this assessment and how they should be weighted. 
The case studies selected for this analysis are as follows: 
• Northeast Ohio Regional Sewer District Green Infrastructure Plan (2012) 
• City of Vallejo Green Stormwater Infrastructure Plan (2019) 
• Greater New Haven WPCA Green Infrastructure Suitability Pilot Study (CH2MHILL, 
2014) 
• Macatawa Area Coordinating Council Green Stormwater Infrastructure Suitability 
Analysis (2019) 
• Weighted Site Selection for Green Infrastructure in Portland’s Johnson Creek Watershed 
(Huang et al., 2017) 
• Green Infrastructure Planning for Improved Stormwater Management in Central New 
York (Central New York Planning and Development Board, 2012) 
• Walworth Run Green Infrastructure Feasibility Study (Northeast Ohio Regional Sewer 
District, 2011) 
• Green Infrastructure Planning in the Greater Chattanooga, TN Area (Oakley et al., 2010) 
• GIS-Based Suitability Analysis and Planning of Green Infrastructure: A Case of the 
PPCOD, Capitol Hill (Kwak, 2016) 
• Phase 1 Green Infrastructure Framework: Kansas City, Missouri (Mid-America Regional 
Council, 2017) 
The selection process for the case studies focused largely on identifying suitability analyses that 
used criteria-based evaluation systems and explained in detail how criteria were measured and 
weighted in the analytical process. The main goal of this case study research effort was to 
synthesize the variables used across different analyses and incorporate those used most 
frequently into this analysis, so finding case studies that included this aspect was important. In 
total, 42 different variables were referenced across the ten case studies, and 14 of these variables 
were referenced on multiple occasions. These most frequently referenced variables will be 
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considered along with recommendations directly from staff at the UGWC to determine the 
variables that will be used in this study.  
While geographical locations varied across the case studies, the size of the area assessed tended 
to be mid-sized cities, reflective of the size of the UGWC area. A few of the case studies used 
regional geographies as well, like the Northeast Ohio Regional Sewer District or the Macatawa 
Area Coordinating Council, which can lend insight to the coordination of green infrastructure 
programs between cities (the UGWC includes multiple municipal jurisdictions). The Kansas 
City, MO suitability analysis was also specifically selected as a case study due to its close 
proximity to Kansas City, KS, since environmental and contextual conditions will be similar.  
The case studies will also be referenced again after the suitability analysis is complete to identify 
potential next steps. Seven out of the ten case studies included recommendations sections. These 
sections varied in content, including information about funding, policies, and public engagement, 
among other next steps, and in total 160 different recommendations were identified across the 
case studies. Like the variables, these next steps will be considered with recommendations 
directly from staff at the UGWC to determine those which are the most necessary, and the most 
feasible, for Wyandotte County.  
Local Input into Suitability Analysis  
The ten case studies mentioned above were used in conjunction with recommendations from 
staff at the UGWC to determine what criteria would be used to evaluate the potential for green 
infrastructure success in the Wyandotte County area. Over the summer when I first began this 
project while working with the UGWC, my supervisor, Sarah Shafer, identified potential 
variables that the UGWC would be most interested in incorporating into the analysis. 
Specifically, she identified watershed-based variables, UGWC owned property, and green space 
connections as criteria that should be assessed during the suitability analysis. In later weekly 
meetings, as we continued to discuss the project, we identified the CSO area, schools, and 
history of overflows as variables that should be included in the analysis.  
Data 
The GIS suitability analysis was completed using ArcGIS v.10.4.1 to explore scenarios of linear 
combinations of raster layers selected using the efforts discussed in the two previous sub-
sections. 
The initial summer phase of this project was completed using land parcels as the unit of analysis, 
with land parcel data obtained from the UGWC GIS database. This resulted in a suitability 
ranking of the different parcels across the county, which gave a basic indication of which areas 
within the county would be ideal for green infrastructure but could be made more precise. 
Following a presentation of this summer project to staff at the UGWC in August 2020, 
recommendations included converting the parcel layer to a point grid to obtain a more precise 
look at site suitability within the parcels themselves. Using the fishnet tool in ArcMap, I was able 
to create a 200 x 200 grid for point sampling within the parcel polygon layer. Since many of the 
variables assessed are not bound by parcel delineations, such as slope and soils, the points are 
able to reflect variations within parcels. Additionally, for proximity-based metrics, like distance 
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to parks or schools, values can be split within the parcels based on the distance of points to the 
relevant feature. For variables that were delineated by parcel, like land bank parcels or zoning, 
each point within the parcel area received the same value. A description of each variable and the 
corresponding data source can be seen in the table below.  
Table 1. Variables 
Variable Data Details Data Source 
CSO Area Boundary area of the combined sewer system UGWC GIS database 
History of Overflows Points indicating locations where instances of 
overflow flooding have been recorded by the 
UGWC public works department 
Lucity database 
Discharge Points Points indicating locations of discharge points, 
where stormwater runoff re-enters the natural 
environment  
UGWC GIS database 
Flood Hazard Area Boundaries of the 100-year and 500-year flood 
hazard zones 
UGWC GIS database 
Water Bodies Boundaries of lakes, rivers, and streams within 
Wyandotte County 
UGWC GIS database 
Slope Boundaries delineating the degree of slope on 
land within Wyandotte County 
Summer 2020 AmeriCorps 
project 
Soils Boundaries delineating the different types of soil 
found within Wyandotte County 
UGWC GIS database 
Impervious Area Boundaries delineating the different types of 
ground cover (sidewalks, trails, roads, pervious) 
within Wyandotte County 
UGWC GIS database 
Public Parks Boundaries of public parks within Wyandotte 
County 
UGWC GIS database 
Public Trails Paths of public trails in Wyandotte County UGWC GIS database 
Schools Points indicating locations of elementary and 
secondary schools  
UGWC GIS database 
Environmental Justice Census tract boundaries exported from the 
American Community Survey with race and 
income data 
2019 American Community 
Survey  
Land Bank Parcel Parcels owned by the Wyandotte County Land 
Bank 
UGWC GIS database 
Public Ownership Parcels where UGWC buildings or UGWC 
properties are located 
UGWC GIS database 
Vacant Parcel Parcels identified as vacant having no 
improvement value (no features such as houses, 
garages, barns, athletic facilities, and parking 
lots) 
UGWC GIS database 
Zoning Boundaries of zoning designations in Wyandotte 
County (including Kansas City, Edwardsville, 
and Bonner Springs) 
UGWC GIS database; KC 
Mapping, a consultant to 
Bonner Springs 
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Scenarios 
Two of the case studies, Portland’s Johnson Creek and PPCOD, Capitol Hill, used a range of 
different scenarios when conducting the suitability analysis. These scenarios prioritized certain 
issues, including natural context, lack of green space, urban heat island effect, and stormwater 
management, weighting variables related to these issues higher than the rest of the variables. 
Exploring different scenarios is useful for this analysis, as it creates potential options for 
policymakers, planners, and engineers to examine and determine what issues are most aligned 
with their needs, or most feasible. During a weekly meeting with my supervisor, Sarah, we 
discussed what scenarios would be most beneficial for the UGWC to examine. Ultimately five 
scenarios were developed: 
1. Equal Weight 
• All variables weighted equally (6.25%) 
2. Case Study 
• Weights determined by averaging the weights used for each variable, for each 
case study they were mentioned in (ranged 2-7.5%) 
3. Flooding 
• Both flood hazard zones and history of CSO overflow flooding were weighted the 
highest (ranged 8-15%), with all other variables equal (5%) 
4. Connectivity 
• Parks, trails, and schools were weighted the highest (ranged 10-15%), with all 
other variables equal (5%) 
5. Feasibility 
• Landbank, vacant, public ownership, and zoning variables were weighted the 
highest (ranged 10-15%), with all other variables equal (5%) 




1. Northeast Ohio Regional Sewer District (2012) Green Infrastructure Plan 
Following a Consent Decree filed by the US EPA, the State of Ohio, and the Northeast Ohio 
Regional Sewer District in 2011 that required 44 million gallons of CSO volume reduction, a 
Green Infrastructure Index was developed by the Northeast Ohio Regional Sewer District using 
GIS data to model the following variables and evaluate sites for potential effectiveness at 
reducing CSO volume. Each of these variables was given a method of valuation, which could be 
scored either by a yes/no value or based on how a site falls within the percentiles of the data for 
that variable. The variables were not considered to be equally weighted, and the differences in 
weight are reflected in the potential scores.  
The variables used in this analysis, as well as the summary justifications for each are as follows: 
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Land bank parcels 
1% to 5% 0.5 




Not containing or adjacent 0 
Planned public and private projects 
(road reconstruction projects, 
targeted development zones etc.) 
Containing or adjacent 1 
Greenways 
Not containing or adjacent 0 Public lands used for 
greenways/existing open space Containing or adjacent 1 
Imperviousness 
<1% 0 
Large amounts of impervious 
surface (pavement, roofs) 
1% to 20% 1 
20% to 50% 1.5 
>50% 2 
Parks >3 acres 
Not containing or adjacent 0 
Public parks 
Containing or adjacent 1.5 
Partnering 
Opportunities 
Contains none/not adjacent to any 0 Large private property parcels, 
public lands not represented in other 
variable data layers, hospital and 
university campuses 
Contains none/adjacent to one 0.5 
>0%, <25% 1 





Well-drained native soils, data from 
SSURGO >0%, <50% 0.5 
>50% 1 
Environmental 
Justice *equally considered throughout the District's CSS 
area 
Areas with 25% or greater non-
white population, 10.6% or greater 
number of impoverished 
households, or combination 
 
Baseline scores were totaled from these criteria, with a maximum possible score of 10. Sites 
were then reevaluated based on their residual overflow and overflow reduction potential and 
scored using another 10-point scale based on this modeled catchment. These two scores were 
added together to produce a 20-point GI Index, and those sites with a high GI Index score were 
considered priority areas for the implementation of green infrastructure. 
 
2. City of Vallejo (2019) Green Stormwater Infrastructure Plan 
In this plan, parcels and roadways were prioritized for green infrastructure opportunities through 
GIS analysis and criteria-based evaluation. The GIS analysis examined: 
11 | P a g e  
 
• land use 
• soil 
• slope 
• future development or redevelopment plans 
• parcel size 
• land ownership 
• proximity to existing storm drain infrastructure 
Each parcel or roadway was assessed points based on the union of overlapping variables, though 
how these points were allocated was not included in this plan. The City also developed a Project 
Multi-Benefits Assessment with 10 categories of benefits:  
Table 3. City of Vallejo Variables 







Water supply reliability 4 5% 
  
  
Water conservation 2 









Increased runoff infiltration/treatment 3 
NPS pollution control 2 
Reestablish natural drainage patterns 2 
Flood Control 
  
Decreased flooding risk 7 15% 






Environmental habitat protection/improvement via 1. 
Wetland enhancement/creation 2. Riparian enhancement 






Reduced energy use, greenhouse gas emissions, or provide 
carbon sink 
1 
Reestablish natural hydrograph 3 
Increased urban green space 1 









Employment opportunities 2.5 
Public education 2.5 
Enhance/create recreational opportunities and public use 
areas 
2.5 
DAC Direct benefit to disadvantaged community (DAC) 10 5% 
Cost Project capital cost 10 5% 
Project Development 
  
Use of metrics driven approach 5 5% 




Ready to implement 2 10% 
  
  
Cost well defined 2 
Land owned by public agency 2 




Environmental permitting complete 2   
  Funds available for 50% match 2 
Climate Resiliency Increases climate resiliency 10 5% 
Total 100 100% 
 
Each of these categories were given more specific metrics by which potential projects could be 
assessed. Raw points were allocated based on the meeting of metric criteria, resulting in a total 
maximum score of 10 for each benefit and 100 for the raw total score. The benefit categories 
were also weighted to reflect the relative value of that benefit to the community. A category 
determined to be more valuable, such as water quality, was weighted 20%, while project 
development was weighted 5%. The raw point scores were adjusted to reflect these weights, 
producing a score out of 100%. Sites that scored in the top 20% of all projects were deemed high 
priority parcels and are indicative of the greatest potential for green infrastructure and pollutant 
reduction success. Following this analysis, city staff will conduct site feasibility assessments in 
the field to inform the siting and design of future projects. 
 
3. Greater New Haven Area WPCA Green Infrastructure Suitability Pilot Study (CH2MHILL, 
2014) 
The Greater New Haven Area suitability analysis began by developing criteria to evaluate the 
potential success of GI in a particular area. Five criteria were identified: 
• hydrologic soil group 
• depth to groundwater 
• pavement type 
• parcel type 
• sewershed type 
Using 3-foot by 3-foot grid cells covering two New Haven sewersheds, potential sites were 
measured on a scale of 1-5 for each of the criteria based on the level of suitability for GI in that 
area and were then weighted to reflect their significance to the overall determination: 
Table 4. Greater New Haven WPCA Variables 
Ranking Score 1 2 3 4 5 Weight 
Hydrologic 
































separated - Combined 
20% 
 
In this analysis, parcel type was weighted the highest, comprising 30% of the total score, while 
soil group and depth to groundwater were each weighted 15%. Ultimately, this analysis was 
applied to parcels and streets within the study area, which could then be prioritized based on 
their suitability and potential for successful GI implementation. 
 
4. Macatawa Area Coordinating Council (2019) Green Stormwater Infrastructure Suitability 
Analysis 
This suitability analysis used four different criteria:  
• hydrologic soil group  
• natural drainage class 
• slope 
• proximity to structures  
These criteria were used to rank land parcels for the potential implementation success of green 
infrastructure. Ranking was done on a scale of low-medium-high suitability, with an additional 
column for not suitable. Soil was evaluated based on the runoff potential, and drainage class 
ranged from excessively drained to very poorly drained based on the duration and frequency of 
wet periods. Mid-level slopes were preferred, with very small and very high slopes being deemed 
low suitability or unsuitable. GI sites were considered unsuitable within the area of a building 
footprint or within 15 feet of the building. Points were given to parcels, with values ranging 0-3, 
based on each of the criteria, and added up to produce a total score, with no weighting included: 
Table 5. Macatawa Area Coordinating Council Variables 
Criteria High  Medium Low  Not suitable 
Hydrologic Soil Group A B C or D N/A 












Slope 2-4.9% 5-8% 0-1.9% >8% 




This analysis focused primarily on infiltration potential and served as an initial screening tool. 
Further on-site investigations and analyses that incorporate other factors like landownership and 
land use would be done at a later date. 
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5. Weighted Site Selection for Green Infrastructure in Portland’s Johnson Creek Watershed 
(Huang et al., 2017) 
After consulting existing studies to determine variables most commonly used for suitability 
analyses, the Johnson Creek analysis examined five variables: 
• slope 
• hydrologic soil type 
• ownership 
• land use 
• impervious surface type 
Ideal conditions were identified for green infrastructure for each of these variables, and values 
were assigned ranging on a scale from 1-5. The assessment was completed after converting 
feature data for each of the variables to raster data, which allowed for a more uniform analysis.  
This analysis was conducted using four models, the first of which weighted each of the criteria 
equally. The second model prioritized the natural environment, weighting slope and soil type 
more heavily. The third model focused on the urban context, prioritizing land ownership and 
imperviousness, followed by land use. The fourth model eliminated the impervious surface 
variable as a factor, restricting the analysis just to parking lot locations and using the remaining 
four variables to rank sites. This final model identified areas for GI most clearly, and from this 
model, clustered priority areas were selected as ideal green infrastructure sites. Table 6 illustrates 
this methodology: 
































5, 4, 3, 2, 
1 









5, 4, 2, 1 20% 35% 15% 25% 




5, 1  20% 10% 25% 25% 








5, 4, 3, 2, 
1  








5, 4, 3, 1 20% 10% 25% - 
Total 100% 100% 100% 100% 
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6. Green Infrastructure Planning for Improved Stormwater Management in Central New York 
(Central New York Planning and Development Board, 2012). 
The Central New York Regional Development and Planning Board developed a geographic 
suitability analysis to assess the potential for successful green infrastructure practices after 
having made initial observations. Six variables were considered: 
• hydrologic soil group 
• land use 
• slope 
• proximity to roads 
• presence of/proximity to wetlands 
• floodplains 
The Syracuse Urbanized Area was divided into a grid to allow for the assessment of each 
variable geographically. The cells were given suitability values ranging from 0-5 based on each 
variable. While the metrics used to assess the variables were not all described discretely, 
explanations justifying each were included. The variables were also weighted based on their 
significance to the assessment. Soil group was weighted the highest, comprising 30% of the total 
score, while land use made up 25% of the score. The lowest ranked variable was floodplains, 
which comprised 5% of the total score. Priority sites could then be identified and mapped, and 
design concept sketches for green infrastructure practices were drafted. Information about the 
metrics of evaluation for each of the factors was not available in the report, but those which were 
provided are as follows:  
Table 7. Central New York Variables 
Factors 5 4 3 2 1 0 Weight 
Hydrologic 
Soil Group 
A or B A or B A or B C or D C or D C or D 0.3 
Land Use Commercial Commercial Commercial Residential Residential Residential 0.25 
Slope 1 to 5% 1 to 5% 1 to 5% 2 to 10% 2 to 10% >15% 0.2 
Proximity to 
Roads 




      0.1 
Floodplains       0.05 
 
 
7. Walworth Run Green Infrastructure Feasibility Study (Northeast Ohio Regional Sewer 
District, 2011) 
The Walworth Run Green Infrastructure Feasibility Study examined 42 sub-watersheds in the 
Cuyahoga County area, using an inventory mapping analysis in GIS to determine GI feasibility 
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in each of these subshed areas. This analysis used six categories by which the subsheds were 
evaluated: 
• redevelopment coordination 
• the presence of vacant or landbank properties 
• impervious area 
• public lands adjacent to vacant or landbank properties 
• minority and poverty rates 
• soil conditions 
Categories were scored on a scale of 1-3, using detailed points to assess the suitability of GI in 
that area. The six categories were then ranked by their relevance to the goals of the project, using 
multipliers to create an overall ranking as follows: 
Table 8. Walworth Run Variables 







Multiple projects & fastest time (21-7 points)  High (3-score) 5x multiplier (high) 
Some projects &/or a few fast project (6-4 
points)  Medium (2-score) 





Highest number of larger sites (19-10 total 
points) High (3-score) 
5x multiplier (high) 
Modest number sites (9-4 total points)  Medium (2-score) 




10% or more large impervious surface area 
coverage  High (3-score) 
3x multiplier 
(medium) 
10% but greater than 5% large impervious area 
coverage  Medium (2-score) 
Less than 5% large impervious area coverage Low (1-score) 





Partnership property with adjacent 
vacant/landbank property High (3-score) 
2x multiplier 
(medium) 
Vacant/landbank property within 500' of a 
partnership property Medium (2-score) 
Vacant/landbank property beyond 500' of a 
partnership property Low (1-score) 
Minority & Poverty 
  
  
Both above 13% poverty rate and 33% 
minority High (3-score) 
1x multiplier (low) 
One of the two categories present  Medium (2-score) 
Neither categories present Low (1-score) 
Soils 
  
Historic sandy conditions High (3-score) 1x multiplier (low) 
Soil maps indicated potential soil restrictions Low (1-score) 
 
Redevelopment coordination and vacant/landbank properties were ranked as the highest 
priorities, and minority and poverty rates and soil conditions were ranked as the lowest priorities. 
Adding up these total scores produced a list of high priority areas that would have the greatest 
potential to meet the goals of a green infrastructure project. 
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8. Green Infrastructure Planning in the Greater Chattanooga, TN Area (Oakley et al., 2010) 
This Chattanooga, TN area study took a slightly different approach to green infrastructure 
planning, seeking to identify hubs and corridors for GI, with the long-term goals of conserving 
critical habitats as well as promoting sustainable development. First, nine wetland hubs were 
identified in the study area. Then, four datasets were chosen to assess the land between the hubs 
as ideal corridors for GI. As the most relevant variables to assess, the datasets used: 
• elevation 
• topographic position index (slope/aspect) 
• land cover 
• distance to roads and railroads  
Reclass tables were used to assign values to the raster datasets on a scale from 0-100, with 100 
being the most favorable conditions. The GIS program developed for this project allowed the 
different factors to be given weights as well, though the weights used in this case were not 
described. Corridors were then generated and could be represented either as the top 0.1% or a 
more general top 10% of conditions.  
 
9. GIS-Based Suitability Analysis and Planning of Green Infrastructure: A Case of the PPCOD, 
Capitol Hill (Kwak, 2016) 
The Greater New Haven, Central New York, Chattanooga, and Walworth Run GI plans were 
used as case studies to guide the development of a GI assessment matrix for this Capitol Hill 
study. From an analysis of these plans, as well as the local conditions of the Capitol Hill area, six 
criteria were chosen for evaluation, based on the identification of three major issues pertaining to 
lack of green space, stormwater management, and urban heat island effect. Those criteria were: 
• slope degree 
• flow accumulation 
• soil infiltration 
• surface temperature 
• population density 
• land use 
Points were granted on a scale of 1-5, with 5 being considered the most suitable areas for green 
infrastructure (Table 10). Four scenarios were also created to reflect different ways to weight the 
criteria. The first scenario weighted each of the criteria equally, while the second scenario 
emphasized the lack of green space in the area, and weighted population density most heavily. 
The third scenario focused on stormwater management, and weighted soil infiltration, flow 
accumulation, and slope most heavily. Finally, the fourth scenario prioritized urban heat island 
issues, and granted the most weight to surface temperature, parcel use, and population density. 
GIS was used to map these scenarios and highlight which locations in the district were ideal for 
green infrastructure.  
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Table 9. PPCOD, Capitol Hill Variables 
Variable Least suitable  Most suitable Weight 
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space 17% 14% 15% 21% 
 
 
10. Phase 1 Green Infrastructure Framework: Kansas City, Missouri (Mid-America Regional 
Council, 2017) 
Kansas City, Missouri developed a GI Framework with the Mid-America Regional Council 
intended to use existing data and plans to identify preliminary locations for green infrastructure 
that would satisfy a multitude of human and natural benefits. To begin, maps were created 
documenting an array of relevant conditions:  
• ecosystem and migratory patterns 
• soil and habitat ecoregions 
• hydrology 
• surface geology 
• heritage landscapes 
• parks and open space  
• population centers 
• activity centers 
• jobs and transit 
• land use 
• income and brownfields 
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• confluence of impervious surface and predicted population change 
• opportunity corridors 
The goals that were identified and prioritized by the city included improving water quality and 
access, improving habitats and quality of life, and regulating the microclimate with improved air 
quality and reduced energy consumption. Priority areas were then identified through GIS 
analysis. The factors incorporated into this analysis were divided into those of high ecological 
value and those related to impacts and needs. The ecological factors ranged from streams, lakes, 
wetlands, floodplains, and clean water benefits, to glades, wildlife benefits, large herbaceous 
patches, existing forest, and cave and karst. The impacts and needs factors included impervious 
surface, major road buffers, and high forest restoration priority. These factors were mapped 
together to create an ecological value map, which could then be overlaid with transportation, 
human impact, and activity center maps to identify priority areas.  
Ultimately, eight priority areas, representative of rural, suburban, and urban transects were 
selected for further analysis and project development. 
 
Case Study Synthesis 
Across the case studies, I recorded the most frequently mentioned criteria. Soil type was used in 
the evaluation methodology of nine out of the ten case studies, making it the most universally 
accepted criterion. Other criteria that were often referenced in site evaluations were 
imperviousness (included in seven case studies), slope (included in six case studies), and land 
use (included in five case studies). Land ownership, environmental justice, flooding, and the 
existence of parks or trails were all also potential criteria included in three or four of the different 
case studies. Figure 2 indicates the frequency of each variable referenced across the case studies, 
that was included in two or more case studies.  
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Development of a Criteria-Based Evaluation Model 
During weekly meetings about this project, my UGWC supervisor Sarah Shafer, recommended a 
handful of potential criteria that she would like to see included in this evaluation due to priorities 
of the UGWC related to their Master Plan goals. In particular, she highlighted the UGWC’s 
desire to cultivate community connectivity through a series of greenways. She also discussed the 
value of utilizing properties already in the UGWC’s possession, such as land bank or public 
properties, or vacant properties, with the hope of decreasing potential logistical obstacles and 
increasing project feasibility. The history of flooding in the area, both by natural floods and 
combined sewer overflows, was also considered to be a priority consideration for the 
implementation of green infrastructure as a mitigating mechanism.  
The following recommended variables from the UGWC staff were selected first as priority 
criteria that would be included in the analysis. This local input accounted for nine of the sixteen 
variables that were included in the suitability analysis: 
• CSO Area 
• History of Overflows 
• Flood Hazard Areas 
• Water Bodies 
• Public Parks 
• Public Trails 
• Schools 
• Land Bank Parcels 
• Public Ownership 
The remaining seven variables were selected based on the frequency with which they appeared in 
the case studies: 
• Discharge Points (referenced in 2 case studies) 
• Slope (referenced in 6 case studies) 
• Soils (referenced in 9 case studies) 
• Impervious Area (referenced in 7 case studies) 
• Environmental Justice (referenced in 4 case studies) 
• Vacant Parcel (referenced in 4 case studies)  
• Zoning (referenced in 5 case studies) 
Variables that were not selected for this analysis but appeared in multiple case studies (proximity 
to roads/structures, redevelopment opportunities, population density, and wetlands), did not have 
shapefile data available, so they were not included at this time. 
Using both the case studies and recommendations from UGWC staff, there were sixteen 
variables selected to be incorporated in this analysis. These variables can be grouped in eight 
benefit categories, which represent a cross-section of needs that green infrastructure may 
potentially meet in a particular area. The evaluation variable guide, which includes these benefit 
categories, variables, evaluation metrics, and weighting, can be seen in Table 10.
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Table 10. Evaluation Variable Guide (* = sites are evaluated as either public or private) 
Benefit   Variable Evaluation Metric High (1) 
Medium 








Variable Flooding Connectivity Feasibility 
Water Quality 
  CSO Area 
Project is within the CSO 
area Yes   No 6.25% 
22.5% 




Project is within 300 feet of 
a reported CS overflow Within 300 feet   
Not 
within 




Project is within 300 feet of 
a discharge point Within 300 feet   
Not 
within 





Project is within 100-year 
flood plain Yes   No 6.25% 
7.0% 
3.5% 12% 5% 5% 
    
Project is within 500-year 
flood plain Yes   No 6.25% 3.5% 8% 5% 5% 
Environment 
  Water Bodies 
Project is within 300 feet of 
a lake, river, or stream Within 300 feet   
Not 
within 




Project is in a mid-slope area 








9.0% 5% 5% 5% 
Soils 
Project is located on high 





Group D 6.25% 9.0% 5% 5% 5% 
Impervious 
area 
Project is located on 
impervious area  Yes   No 6.25% 
9.0% 




Project is within 50 feet of a 
public park Within 50 feet   
Not 
within 
50 feet 6.25% 
11.0% 
5.5% 5% 15% 5% 
Public trails 
Project is within 50 feet of a 
public trail Within 50 feet   
Not 
within 
50 feet 6.25% 5.5% 5% 15% 5% 
Education 
  Schools 
Project is within 500 feet of 
an elementary or secondary 
school Within 500 feet   
Not 
within 
500 feet 6.25% 
5.0% 5.0% 





Project is in a disadvantaged 
area (using census tracts 
based on income and race) 
Income less than 

















Project is within a site held 
as a Land Bank parcel Yes   No 6.25% 
20.0% 





Project is within a site that is 
publicly owned Yes   No 6.25% 6.25% 5% 5% 10% 
Vacant Parcel 
Project is within a site that is 
vacant Yes   No 6.25% 6.25% 5% 5% 10% 
Private 
Sites* Zoning 
Project is within site zoned 




ial 6.25% 6.25% 5% 5% 10% 
Vacant Parcel 
Project is within a site that is 
vacant Yes   No 6.25% 
6.25% 
5% 5% 10% 
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1. Water Quality 
The EPA recognizes green infrastructure as an efficient way to improve water quality in 
surrounding water bodies by reducing stormwater flow volumes and pollutant loads. This is 
because green infrastructure is able to retain excess amounts of stormwater, and it is especially 
beneficial in areas that use combined sewer systems. When the combined sewer faces a large 
influx of stormwater and overflows, polluted water, as well as sewage, toxic materials, and other 
waste, is released back into the environment without being treated. The first variable to consider 
is whether a site is located in the CSO area, due to the risk for potential overflows. The second 
variable used to assess the potential for water quality benefits will be history of overflows. Sites 
within 300 feet of a previously recorded overflow will be prioritized for the implementation of 
green infrastructure projects due to the harmful impacts that continued overflows will have on 
the community. These sites are recognized as currently struggling to deal with the current runoff 
volumes and would benefit most immediately from green infrastructure. Additionally, green 
infrastructure will improve water quality at discharge points throughout the county and reduce 
the need for treatment of the water as it flows through the drainage system and back into natural 
water bodies. The third variable will seek to identify sites that are within 300 feet of a discharge 
point, as similar distances were recognized by the case studies. Each variable will be scored on a 
scale from 0-1, and sites have the potential to obtain up to three points for water quality benefits, 
due to the three variables within this category.   
 
Figure 3. Water Quality Variables 
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2. Flood Control 
Green infrastructure can protect areas that are at risk for localized flooding by controlling 
stormwater runoff and absorbing rainfall. The potential for green infrastructure to mitigate 
flooding will be assessed using the 100-year and 500-year flood plains in Wyandotte County as 
variables. The 100-year flood plain covers areas that have a 1% chance of flooding during any 
given year, and the 500-year flood plain covers areas that have a 0.2% chance of flooding. 
Priority is given to sites in the 100-year flood plain due to the higher frequency of flooding, but 
sites in the 500-year flood plain would still benefit from green infrastructure and may also be 
considered. This difference in prioritization will be reflected by evaluating sites within the 100-
year flood plain first with a score of either zero or one. Sites located in both the 100- and 500-
year flood plains will default to a score of one. Remaining sites located in the 500-year flood 






















Figure 4. Flooding Variables 
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3. Environment 
Green infrastructure protects water bodies such as lakes, rivers, and streams by reducing the 
amount of polluted stormwater runoff that enters the watershed. Locating potential green 
infrastructure sites within the buffer boundary of lakes, rivers, and streams will improve water 
quality, preserve habitats and ecosystem functions, and beautify these environments. The 
presence of these water bodies within 300 feet of a site will serve as the variable to assess 
potential environmental benefits from green infrastructure in a given area. If a site meets this 
criterion, it will be given one point, and if it does not it will receive zero points.  
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4. Drainage Potential 
A site’s ability to control the flow and infiltration of stormwater is also known as its drainage 
potential. Installing green infrastructure at sites that are prone to excess amounts of stormwater 
will minimize a multitude of flooding and water quality impacts that are the result of poor 
drainage on a site. This analysis will examine three variables related to a site’s drainage 
potential: slope, soil, and imperviousness. Based on recommendations from the EPA, green 
infrastructure would be ideal in locations with some slope, ideally 2-7%, to encourage flow into 
the GI feature. Areas with virtually no slope will result in pooled water, leading to under-
utilization of the feature. Areas with high slopes will move the water too quickly, possibly 
overflowing or bypassing the GI feature. Implementing GI in areas that already have ideal slope 
conditions would be a much easier and more cost-effective solution than re-grading the land to 
accommodate the feature. Sites will be scored with one point if they have 2-7% slopes, 0.5 points 
if they have 0-2% slopes, and 0 points if they have slopes greater than 7%. Additionally, the 
EPA’s guide to green infrastructure planning lists soil characteristics as a potential factor to 
include when analyzing where to locate green infrastructure. Soils that infiltrate water faster, 
resist compaction, and can hold water are ideal, such as sandy soils. Sites with soils in Group A 
(high infiltration rate, e.g., sandy, gravel soils) will receive one point, while sites with soils in 
Groups B and C (moderate to slow infiltration rates, e.g., silt, loam soils) will receive 0.5 points, 
and sites with soils in Group D (very slow infiltration rates) will receive 0 points. Finally, 
impervious areas will be considered ideal candidates for green infrastructure since their current 
surfaces prevent infiltration and can lead to flooding. Impervious ground types, such as roads, 
sidewalks, and parking lots, will be identified, and sites in these areas will be given one point.  
 
Figure 6. Drainage Variables 
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5. Connectivity 
Public parks and trails can also be incorporated into a system of greenways in conjunction with 
the development of green infrastructure project sites. The UGWC has expressed interest in 
building greenways that will increase connectivity throughout the county, create new routes for 
bicycle and pedestrian transit, and improve the health and wellbeing of the population by 
providing opportunities for activity and recreation. Proactively identifying these potential 
connections will grant the county the opportunity to strategically plan which sites to prioritize for 
green infrastructure in order to build these greenways. The proximity of public parks and public 
trails to sites will be considered two separate variables by which connectivity pathways can be 
assessed. If a site is within 50 feet of a park, it will receive one point, and likewise if it is within 
50 feet of a trail it will receive one point. Sites may receive two points for connectivity if they 
are located in close proximity to both parks and trails.  
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6. Education 
Interactive green infrastructure projects can also serve as sites for educational opportunities for 
students learning about the environment, especially when descriptive signage is incorporated into 
the design. Building green infrastructure near schools or on school properties would allow 
students access to walk to these sites, engage with the environment around them, and enjoy the 
educational benefits. Additionally, including schools along the planned greenway paths would 
allow students to use the parks and trails more readily and safely. Both elementary and secondary 
schools throughout Wyandotte County were mapped as a single variable, and any sites located 
within 500 feet of a school received one point.  
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7. Community 
There are numerous community benefits provided by green infrastructure, including increased 
property values, health benefits, and recreational space, as well as reduced environmental and 
noise pollution. Targeting green infrastructure in communities that have historically been 
disadvantaged can lead to a reallocation of some of these benefits and create more equitable 
development through the provision of environmental justice. Using data from the 2019 American 
Community Survey, income and race distributions were mapped throughout the county by 
census tract. Census tracts with a median household income below $30,000 and a percentage of 
black residents greater than 60% were selected as communities that should be prioritized for 
green infrastructure, due to the potential equity gains. If sites met the criteria of both of these 
categories, they received one point, while if they met the criteria of just one, they received 0.5 
points, and 0 points if they met neither of the criteria. 
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8. Project Feasibility 
The last benefit category deals with the ability of the UGWC to build green infrastructure at a 
particular site. It differs from the previous categories that evaluated sites based on their potential 
to bring benefits to the area, but the feasibility of proposed projects is still important to consider 
throughout the development process. The first potential variable related to project feasibility is 
the location of land bank parcels. The UGWC holds a number of land bank parcels that can be 
developed as the government sees fit, meaning the UGWC will face fewer cost, time, and logistic 
hurdles when attempting to implement green infrastructure projects in these areas. For this 
reason, any sites located within a land bank parcel will receive one point.  
Sites will then be split based on their ownership, whether they are public or private. Like the land 
bank parcels, the UGWC will be able to implement projects more easily on publicly owned 
parcels since they already fall under their jurisdiction. Publicly owned parcels will receive one 
point. These parcels will be further evaluated for vacancies. Vacant parcels face fewer obstacles 
for implementation since the land is not currently in use by any party. Additionally, if vacant 
parcels are also not currently being maintained or are undeveloped, there may be problems with 
stormwater runoff that could be resolved with the addition of green infrastructure. These vacant 
public parcels will receive another point.  
Returning to the private parcels, they will then be assessed based on their current zoning 
designation. Residential, commercial, and industrial zones typically have their own regulatory 
and building codes, and it would be necessary to understand where green infrastructure 
requirements can be most easily incorporated based on these codes. Commercial and industrial 
land uses also typically contain more impervious surface and may benefit more from green 
infrastructure due to the potential for surface runoff. Sites within commercial or industrial land 
uses will receive one point, while sites within residential or agricultural land uses will receive 
zero points, and all other land uses will receive 0.5 points. Similarly, these parcels will also be 
evaluated for vacancies, and sites within vacant private parcels will receive one point.  
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Scenario Analysis  
I analyzed the final variable set through five different weighting scenarios. In the first scenario, 
all of the variables were weighted equally, meaning that each held the same amount of influence 
towards the identification of high suitability areas for green infrastructure. This scenario did not 
seek to prioritize any of the variables, though some of the benefit categories, such as water 
quality, carried more weight than others due to the number of variables within that category. The 
results of this scenario can be seen in Figure 11, with ideal sites for green infrastructure 






Figure 11. Equal Weight Scenario 
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The second scenario attempted to internalize the weighting systems used by the different case 
studies, resulting in an average weight for each of the variables. This process used the broader 
benefit categories to determine average weights due to some of the differences in variable 
definitions. Benefit categories with multiple variables assumed the same weight for each variable 
within that category. Overall, drainage and project feasibility tended to be the highest weighted 
benefits, while education and community benefits played a less significant role. This scenario, 
while valuable in its utilization of previously established knowledge, did not take into account 






Figure 12. Case Study Scenario 
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The next three scenarios prioritized specific issues that the UGWC has identified as valuable 
within their local context, and thus variables related to these issues were weighted more heavily. 
The third scenario prioritized at flooding, both in the context of overflows and flood hazard 
areas. Overflows were weighted 15%, the 100-year flood plain was weighted 12%, and the 500-
year flood plain was weighted 8%, while the remaining variables were kept constant at a weight 







Figure 13. Flooding Scenario 
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The fourth scenario prioritized community connectivity, with the intention of seeking to identify 
greenway paths between parks, trails, and schools. Parks and trails were weighted 15%, schools 
were weighted 10%, and similarly, the remaining variables were weighted 5%. Figure 14 shows 









Figure 14. Connectivity Scenario 
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Finally, the fifth scenario weighted the potential for project feasibility most heavily; sites on 
UGWC land bank parcels were weighted 15%, while vacant sites, public sites, and sites zoned 
for ideal uses were weighted 10%, and the remaining variables were weighted 5%. The outcome 









Figure 15. Feasibility Scenario 
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Across the scenarios, there were comparatively few sites that were identified in the top two most 
suitable categories. In the figures below, these most suitable sites are depicted in shades of red. 
The table below shows the distribution of site suitability in each of the scenarios, indicating that 
the number of ideal sites for green infrastructure will vary based on the criteria that is prioritized.  
Table 11. Distribution of Suitability Scores 
Scenario Most Suitable    Least Suitable 
Equal Weight 0.2% 2.5% 15% 62% 20% 
Case Study 0.5% 6% 28% 54% 9% 
Flooding 0.07% 0.8% 11% 43% 43% 
Connectivity 0.2% 1.7% 10% 43% 45% 
Feasibility 0.2% 2.4% 12% 50% 35% 
 
Many of the same areas in each of the scenarios were highlighted as most suitable for green 
infrastructure. Generally, the eastern portion of the county was considered more suitable for 
green infrastructure, especially in the downtown region in the northeast corner, but there were 
areas of high suitability throughout the county, with the trail network and the flood hazard zones 
serving as common indicators for higher suitability, as seen in both the equal weight and case 
study scenarios. In the flooding scenario, the eastern and downtown portions of the county, as 
well as those areas along the Kansas and Missouri Rivers and the trail network, were highlighted. 
The connectivity created distinct pathways for green infrastructure throughout the county that 
tend to follow the trail network. Connections between highly saturated areas, such as downtown 
and the southeastern corner, or Wyandotte County Lake Park and the Kansas River area, are 
easier to see. The feasibility scenario emphasized the suitability of downtown sites in the 
northeast, where there tended to be high concentrations of land bank and commercial properties. 
To better understand the areas that have been deemed most suitable for green infrastructure, the 
county map has been broken up into seven sections. A zoomed in view of each of these sections, 
for each of the scenarios, can be seen in the figures below. 
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The first section, the northeast corner, contains the downtown region of Kansas City (see Figures 
16-19). In this section, there is a prominent horizontal strip of suitable sites that has popped up in 
every scenario. The suitability scores for these sites indicated that they were located in close 
proximity to public parks and trails, which would account for high connectivity scores. This 
region is also part of the CSO area, and there have been many recorded CSO overflows in the 
area, which made it a favorable area for green infrastructure in the flooding scenario. 
Additionally, project feasibility was high in many sites in this region, due to a large number of 
land bank and commercial properties. Lots of impervious area, ideal slope and mid-level soils, 
and high concentrations of minority and low-income populations also led to this region receiving 





Figure 1612. Section 1, Case Study Scenario Figure 17. Section 1, Flooding Scenario 
Figure 18. Section 1, Connectivity Scenario Figure 19. Section 1, Feasibility Scenario 
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The southeast corner of the county comprises the second section (see Figures 20-23). Like the 
first section, this area tended to receive high suitability scores in many of the scenarios due to its 
more urban context. This region features a lot of impervious area and many commercial, 
industrial, and vacant properties, which are ideal for project feasibility. These sites also tended to 
be located on ideal slope and soil conditions. Sites with high flooding scores indicated that part 
of the region was in the flood hazard area, and high connectivity scores were linked numerous 
parks and trails in the area.  
 
Figure 20. Section 2, Case Study Scenario Figure 2113. Section 2, Flooding Scenario 
Figure 22. Section 2, Connectivity Scenario Figure 23. Section 2, Feasibility Scenario 
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Compared to the previous two sections, the third section, which focused on the mid-southern 
region of the county, there were very few sites that achieved most suitable scores (see Figures 
24-27). There were a few sites along the Kansas River that were found to be suitable in all but 
the connectivity scenario. These high scores can be attributed to the flood hazard area, as well as 
ideal commercial or industrial zoning. In the connectivity scenario, there were still some sites 






Figure 24. Section 3, Case Study Scenario Figure 2515. Section 3, Flooding Scenario 
Figure 2614. Section 3, Connectivity Scenario Figure 2716. Section 3, Feasibility Weight 
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The fourth section, the southwestern area of the county, generally only featured suitable sites in 
the same area (see Figures 28-31). This hotspot of sites was highlighted most prominently in the 
connectivity scenario, which is a reflection of a few parks and trails in the area. This part of the 
region was also featured in the feasibility, equal weight, and case study scenarios. The variable 
maps indicate that this region features some commercial, industrial, and land bank properties, as 
well as some schools, a stream, and a lot of impervious area. However, there were virtually no 
sites that could be considered most suitable in the flooding scenario. Even though part of this 
area is in the flood hazard area, it is not part of the CSO area, meaning there were no overflows 






Figure 28. Section 4, Case Study Scenario Figure 179. Section 4, Flooding Scenario 
Figure 30. Section 4, Connectivity Scenario Figure 31. Section 4, Feasibility Scenario 
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In the northwestern corner, the fifth section of this analysis, there were virtually no sites 
identified as most suitable for green infrastructure (see Figures 32-35). There were no sites 
highlighted in the flooding scenario, which is reflective of much of the area not being located in 
the flood hazard zones, and none of the area being located in the CSO area. A handful of sites 
were identified in the equal weight, case study, connectivity, and feasibility scenarios, but much 
of this area is agricultural and not in close proximity to any parks, which decrease its suitability.
Figure 32. Section 5, Case Study Scenario Figure 33. Section 5, Flooding Scenario 
Figure 3418. Section 5, Connectivity Scenario Figure 35. Section 5, Feasibility Scenario 
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The final section of the county, the mid-northern region, featured quite a few suitable sites in all 
but the flooding scenario (see Figures 36-39). Like with some of the other mid- to western 
regions, the mid-northern region is not in the CSO area and had no overflows, which decreased 
its flooding scores. A number of trails, parks, and schools in this area increased its connectivity 
scores. There were also many land bank and vacant parcels, which increased project feasibility, 
even though much of the area is residential.  
Figure 196. Section 6, Case Study Scenario Figure 207. Section 6, Flooding Scenario 
Figure 38. Section 6, Connectivity Scenario Figure 39. Section 6, Feasibility Scenario 
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IV. Discussion 
Using the section maps to examine the results of this analysis across the five different scenarios 
reveals that while each scenario had its own unique outcomes, many of the same general areas 
were repeatedly highlighted as ideal sites for green infrastructure. These areas are as follows: 
• Jersey Creek/Downtown Kansas City (Section 1) 
• Turkey Creek (Section 2) 
• Industrial Kansas River Region (Section 3) 
• South Park (Section 4) 
• Wyandotte County Lake Park (Section 6) 
• Welborn Residential Area (Section 6) 
These six selected areas represent a diverse geographic distribution of green infrastructure sites 
across the county, as well as an array of land use functions, reflective of the potential for 
commercial, residential, industrial, and public projects.  
 
Figure 40. Selected Neighborhoods 
Despite their differences, these sites were frequently located in close proximity to public parks 
and trails or the county’s rivers, lakes, and streams, which serve as landmark features of the 
community and could be improved by green infrastructure. Some of these sites were in flood 
hazard areas and some were in the CSO area, but almost all obtained high potential drainage 
scores. Project feasibility varied, largely due to the distribution of zoning in the county, but even 
in areas that were dominated by residential and agricultural zoning, there were pockets of 
commercial, industrial, and public lands that could be ideal candidates for green infrastructure 
44 | P a g e  
 
projects. This is not a comprehensive grouping of suitable sites however, and areas outside of 
these regions should still be considered for potential projects. 
Each of the selected areas will be discussed in further detail in the sections below. For each 
section there will be a map included that overlays the most suitable sites for each of the 
scenarios. Additionally, there will be contextual images provided, taken from Google street view, 
that illustrate some of the conditions of these areas.  
Jersey Creek/Downtown Kansas City 
Beginning with northeast corner of Wyandotte County, there was a strip of sites that were 
consistently among the most highly ranked sites along Parallel Parkway, bordering Jersey Creek 
Park, Heathwood Park, Mac Park, and Westheight Park, and near the downtown region of 
Kansas City, Kansas (KCK). In addition to the close proximity to these parks, these sites were 
also along Jersey Creek and a public trail. These sites also obtained full scores for water quality 
points as they are situated in the CSO area, have a history of overflows, and are in close 
proximity to discharge points. Additionally, this strip was categorized as having ideal slope, mid-
level soils, and is surrounded by lots of impervious area. The census tracts were also among the 
highest percentages of low income and high minority populations, increasing the potential for 
community benefit in this area. The parcels themselves varied in their potential project 
feasibility, though most sites received favorable scores as some were vacant, and most were 
zoned commercial or industrial, and a multitude were UGWC land bank parcels.  
 
Figure 41. Jersey Creek/Downtown KCK Suitability 
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Figure 42. Jersey Creek 
 
Figure 4321. Downtown KCK 
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Turkey Creek 
Another area that was consistently rated highly across the different scenarios was located in the 
southeast corner along Turkey Creek. Like the Jersey Creek sites, the Turkey Creek sites are 
located in the CSO area and are near discharge points. That region also cuts through a 100-year 
flood plain, along Turkey Creek. These sites tended to have ideal slopes and mid-level soil 
conditions, and some were located on impervious area, increasing their drainage scores. Another 
notable feature is that a public trail runs through some of the sites in the area. Project feasibility 
in this region also tends to be favorable due to commercial and industrial zoning, as well as some 
vacancies at parcels throughout the region.  
 
Figure 44. Turkey Creek Suitability 
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Figure 4522. Turkey Creek 
 
Figure 46. Turkey Creek (2) 
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Industrial Kansas River Region 
Moving towards the middle of the county, the area along the Kansas River tended to score highly 
in terms of suitability for green infrastructure, though this was highlighted most significantly in 
the flooding scenario, since these sites were located in the 100-year flood plain. While the 
proximity to the Kansas River and the potential for flooding were the most obvious reasons for 
these sites to be highly ranked, there were also other reasons for these scores. For instance, sites 
in this region tended to be classified in the ideal or mid-level slope and soil groups. Additionally, 
there is a public trail that runs along this area, increasing its potential for connectivity. These 
sites were predominantly low-income census tracts and would benefit from additional public 
amenities and green space. Finally, similarly to the Jersey and Turkey Creek sites, the Kansas 
River sites were largely commercial and industrial spaces, and there were quite a few vacant 
parcels mixed in.   
 
Figure 47. Industrial Kansas River Region Suitability 
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Figure 48. Industrial Kansas River Region 
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South Park 
In the western half of Wyandotte County, there are significantly fewer sites that have been 
identified as among the most suitable for green infrastructure. However, building connectivity 
across the county was a priority for the UG, so incorporating these sites into a larger green 
infrastructure plan would still be valuable. For instance, in the southwest corner, in Bonner 
Springs, there is a small cluster of sites along Wolf Creek. In addition to the environmental 
benefits afforded to these sites by bordering a creek, they are also located in the flood hazard 
zone, leading to increased vulnerability that could be mitigated by green infrastructure. These 
sites also obtained high drainage scores due to their soil, slope, and impervious surface 
classifications. The potential for connectivity is high as well due to a public trail running through 
the area and the close proximity of South Park and Bonner Springs Elementary School. Project 
feasibility varied across the sites in this area, as there were a variety of commercial, vacant, and 
land bank properties, though there were also a number of unsuitable residential properties in the 
area, which would be more difficult to utilize for green infrastructure. 
 
Figure 50. South Park Suitability 
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Figure 51. South Park 
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Wyandotte County Lake Park 
Another cluster of sites in the western half of the county that were highly ranked for green 
infrastructure suitability were located around Wyandotte County Lake Park. Most obviously, the 
proximity to the large park brought up the scores in that area, but there were also a number of 
public trails connected to the park that increased the area’s connectivity opportunities. 
Wyandotte County Lake itself, as well as multiple tributary streams, indicated the potential for 
environmental benefits in the region. Many of these sites were also in the 100-year floodplain, 
along the Missouri River. Additionally, there were quite a few discharge points nearby, and 
drainage scores tended to be high based on the soils, slope, and impervious surface in the area. 
Project feasibility scores were more variable, since much of the area surrounding the park is 
zoned residential or agricultural, but north of the park, the parcels are zoned industrial and there 
are a couple land bank parcels in that area, which could be used for green infrastructure.  
 
Figure 53. Wyandotte County Lake Park Suitability 
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Figure 54. Wyandotte County Lake Park 
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Welborn Residential Area 
North of the Kansas River flood plain, in the middle of the county, there were some groupings of 
ideal sites that tended to follow the paths of public trails in the area. Some notable markers for 
potential sites in the area include Coronado Park, Welborn Park, Thomson Park, and Brenner 
Heights Creek. In addition to the community connectivity benefits afforded to these sites by their 
proximity to a multitude of parks and trails, there are also quite a few elementary and secondary 
schools in the area, such as F.L. Schlagle High School and Lindbergh Elementary. These sites 
were not in the CSO or flood hazard areas, which brought down their potential scores, but they 
still were considered ideal based on their drainage benefits due to their slope and soil 
classifications, as well as the amount of impervious surface in the area. While this region is 
largely zoned for residential use, there were pockets of commercial use where many of these 
sites were located. There were also quite a few landbank parcels in the area, which the UGWC 
could use to their benefit.  
 
Figure 56. Welborn Residential Area Suitability 
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Figure 57. Welborn Residential Area 
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V. Next Steps & Recommendations 
The goal of this green infrastructure site suitability analysis has ultimately been to share these 
results with the engineering, public works, planning, and parks and recreation departments at the 
UGWC so that they can be incorporated into future planning and policy efforts. This suitability 
analysis serves as a fact base for future green infrastructure planning and project implementation, 
as it justifies the need for green infrastructure in spaces throughout the county with data to back 
it up. Additionally, by highlighting certain areas as ideal for green infrastructure, the suitability 
analysis can help the UGWC to focus their planning efforts. Knowing which neighborhoods to 
target for public engagement or policy changes will allow the UGWC to take location specific 
approaches for these next steps, which can be especially valuable when dealing with limited 
resources. As was mentioned previously, the UGWC currently does not have a green 
infrastructure program in place but is looking to integrate green infrastructure into their Master 
Plan. To begin implementing a green infrastructure program, the UGWC will need additional 
funding sources, policies put in place that require or incentivize green infrastructure, and public 
support for these kinds of projects from stakeholders in the affected areas.  
Of the ten case studies, seven provided recommendations for next steps towards the 
implementation of green infrastructure projects. In total, there were 160 unique 
recommendations that included potential sources for funding, a range of policy actions, guides to 
public engagement, and other miscellaneous recommendations. Figure 59 below illustrates the 












Notably, there were a wealth of funding options discussed, which included: 
• Grants (state and federal) 
• Taxes (parcel, sales) 








Figure 59. Distribution of Case Study Recommendations 
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• Multi-agency partnerships (transportation collaborations) 
• Special districts, community facilities districts, enhanced infrastructure financing districts 
• Donations, loans, volunteer programs 
Examples of policies that incentivize green infrastructure ranged across many different areas, 
which can be useful for fostering a collaborative approach to program implementation. Some 
policies that were mentioned frequently in the case studies or may be beneficial for the UGWC 
to consider are: 
• Integrated Planning (integrated watershed plan, local and regional plans) 
• Resiliency/Climate (Flood resiliency planning, complete streets, street tree minimums, 
LEED rating minimums) 
• Stormwater Management (SM requirements for developments, pollution prevention 
programs, stream buffers) 
• Training/Education (Stormwater education and certification requirements, GI job 
development program) 
• Collaboration (Regional projects, multi-agency projects) 
• Incentives (Stormwater fee discounts, rebates and cost-share programs, development 
incentives, award/certification programs) 
• Environmental (Conservation easements, minimum open space requirements, expand 
trails plan, transferable development rights) 
• Ordinances/Practices (Tree protection standards, modify planting ordinances to 
encourage native plantings, modify zoning requirements that impede GI 
design, supplement design guidelines) 
• Transportation (Incentivize inclusion of GI in transportation projects, stormwater 
quality requirements for project design, convert transportation ROW to native plantings) 
 
Recommendations for public engagement efforts typically focused on either identifying potential 
stakeholders or describing actions that could be taken to communicate with, educate, and receive 
feedback from the public. The range of stakeholders included: 
• Municipal departments, city council, city planning commission 
• Residents in targeted neighborhoods 
• Commercial and industrial businesses 
• Community nonprofits and environmental organizations 
• Developers 
• Healthcare providers 
• K-12 education 
There were comparatively few actions for public engagement identified, but they were as 
follows: 
• Newsletters, mailings, public meetings 
• Website postings and social media 
• Community workshops 
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These example recommendations were used to guide a brainstorming session featuring UGWC 
staff from the public works and engineering departments, as well as a consultant from Alfred 
Benesch & Company, where the potential next steps for a green infrastructure program in 
Wyandotte County were discussed. An individual from the parks and recreation department was 
invited but did not attend. I facilitated this meeting in early March 2021, briefing those in 
attendance on the status of the project and then explaining that I was looking for their feedback 
on potential next steps for the UGWC green infrastructure program regarding funding, policy, 
and public engagement. I provided definitions for each of these categories, as well as examples 
from the case studies to guide and spark conversation amongst the group and took note of what 
they believed would be most necessary in Wyandotte County, as well as any concerns they had 
for the future of the green infrastructure program. 
Beginning with funding, the individuals that attended this brainstorming session were very 
interested in discussing the ways that a communication of costs can be approached, so as to 
emphasize the associated benefits. The consultant from Benesch noted that their firm did have a 
metric for calculating the costs per gallon for green infrastructure construction, but that these 
costs can look expensive at a first glance. Developing a methodology to communicate benefits in 
a way that quantifies the impacts to offset additional costs of green infrastructure would be 
valuable. Watershed policies and developer fees that limit downstream effects and on-site 
treatment of wastewater would both create additional costs that would incentivize the use of 
green infrastructure. Other ways to communicate financial incentives to developers included 
revenue generation from increased property values adjacent to parks and the multi-use benefits 
associated with green space as above-ground stormwater infrastructure. Looking specifically at 
Jersey Creek, the individuals discussed the potential for participation fee districts, where 
developers purchasing property in this area are subject to a green infrastructure permit fee. If 
developers have paid this fee, on-site requirements may be reduced, and the County can use the 
revenue to build green infrastructure where suitable. These areas may be highlighted as master 
planned opportunities, and landbank parcels can be devoted to this purpose. In terms of next 
steps, a cost-benefit report using quantifiable data would be useful for the UGWC to develop in 
order to communicate the value of green infrastructure with other departments, developers, 
business owners, and the general community, and increase political favor towards implementing 
green infrastructure funding mechanisms. 
In terms of policies, environmental and watershed management policies were discussed most 
frequently during this brainstorm session. Individuals talked about the potential of taking a 
homeowners’ association (HOA) approach to creating community trails that would double as 
green infrastructure, with the goal of connecting neighborhoods through trail networks. The 
UGWC could create benefit districts as a municipal version of the HOA. Other policies that were 
discussed included a policy for the management of stormwater runoff on a need basis i.e., by 
comparing how much runoff a site generates to how much runoff is treated. Enacting a watershed 
management policy at a particular threshold, such as the percent of impervious area across a 
watershed, or using the suitability maps as guidance, would allow the UGWC to develop a green 
infrastructure corridor along these properties. Individuals also discussed the potential for creating 
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stream corridor buffers or integrating green infrastructure tree canopies as part of a complete 
streets policy.  
Community engagement was viewed as a potentially difficult step of the implementation of a 
green infrastructure program in Wyandotte County. Staff at the UGWC discussed how some 
parts of the community are skeptical of the UGWC’s work and can be hesitant towards 
government collaboration. They highlighted the importance of building trust and relationships 
with stakeholders in any engagement efforts. One potential way to increase buy-in included 
creating a system of UGWC green award levels for developers, where green infrastructure 
projects could be awarded. A UGWC green infrastructure website was also discussed as a 
necessary and accessible tool for spreading awareness and education and promoting green 
infrastructure amongst developers and the community. Creating a county-wide interactive map 
that uses actual pictures of projects may incentivize and create an organic push towards green 
infrastructure, using jealousy of improved communities as a motivator for new projects. By 
identifying neighborhoods that are welcoming to green infrastructure, the UGWC can begin 
model pilot projects that would require a minimal capital investment and could be promoted well 
throughout the county. Including information about reduced maintenance costs and increased 
property values would also drive interest towards building additional green infrastructure.  
Upon further research, the UGWC could create a website using the Neighborland web platform 
(Neighborland, 2021) to increase community engagement. Much of the community engagement 
efforts for the Dorothea Dix Park planning in Raleigh, NC took place on a Neighborland site, 
where the planners were able to describe the plan and post links to relevant documents, and 
members of the community could share public comments. The site included a section for ideas, 
where community members or organizations were able to describe projects they were interested 
in and priorities they had, and the rest of the community was able to either endorse their support 
for the idea or leave comments. These ideas were automatically ranked, which easily 
communicated the top priorities of the community. The site also included a section for sharing 
events (like community meetings), an option to make a donation to the project, and a general list 
of FAQs. In total, almost 60,000 community members were engaged in the community 
engagement process on this site and using a platform such as this would be beneficial for the 
UGWC to engage more members of the community and create excitement for the building of 
green infrastructure projects (City of Raleigh, 2019).   
Another important tactic when trying to reach community members who are skeptical of 
government work includes meeting them where they are, rather than asking them to come to 
UGWC meetings or visit UGWC sites. Setting up information tables at community events like 
festivals and farmer’s markets would be an opportune way to educate people about green 
infrastructure. The UGWC could also partner with small businesses and restaurants to hang 
flyers or hold a community meeting in a comfortable location, potentially with food as an added 
incentive to attending. Creating tactical urbanism displays at potential green infrastructure sites 
or holding interactive, outdoor events at completed project sites are additional unique ways to 
spread awareness about the benefits of green infrastructure and increase demand for more 
projects. Schools can also be an ideal group to target for education and engagement. The UGWC 
could partner with environmental clubs at elementary and high schools in the area to hold events 
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and potentially create their own green infrastructure projects on campus (Metropolitan Area 
Planning Council, 2016).   
Currently, the UGWC is planning to develop an Interconnected Channel and Pond Routing 
(ICPR) stormwater volume model of the county this summer, which can then be combined with 
this green infrastructure site suitability analysis to visualize the current stormwater volumes in 
comparison to site conditions and predict the quantitative impacts of adding green infrastructure 
to sites with high volumes (Streamline Technolgies, 2019). The results of this analysis and the 
ICPR modeling will be shared with the UGWC planning, engineering, public works, and parks 
and recreation departments, as well as with consultant Alfred Benesch & Company, and will be 
incorporated into future planning efforts. Creating a cost-benefit report about green infrastructure 
that can be shared throughout the UGWC and with stakeholders in the community will be a 
necessary step towards increasing acceptance of green infrastructure projects and incentivizing 
the construction of new projects. Developing an interactive green infrastructure website and 
holding community engagement events will also be important for cultivating public support of 
the green infrastructure program. Starting off with a handful of pilot projects in areas where 
community support is high will also spread awareness throughout the county and potentially lead 
to increased demand for additional projects. Once community acceptance of green infrastructure 
has become more widespread, the UGWC will be able to implement additional funding and 
policy mechanisms that incentivize or require green infrastructure, and more projects across the 
county can be built.  
 
VI. Conclusion 
This study was focused on identifying suitable sites for green infrastructure in Wyandotte 
County, Kansas and was conducted in conjunction with the Unified Government of Wyandotte 
County and Kansas City, Kansas (UGWC). A criteria-based site suitability analysis was 
performed using GIS to map variables related to the need for green infrastructure and the 
feasibility by which green infrastructure projects could be implemented in an area. A selection of 
ten case studies that utilized similar site suitability analysis methodologies were used to identify 
commonly referenced variables. These were combined with recommendations directly from staff 
at the UGWC to create an evaluation guide of 16 total variables, by which sites could be assessed 
for green infrastructure suitability based on quantitative or yes/no metrics. Total scores for each 
of the sites were weighted through five scenarios: equal weight, case study, flooding, 
connectivity, and project feasibility. Ultimately, six core neighborhoods from across the county 
with high site suitability scores were selected as a range of ideal potential sites for green 
infrastructure. The resulting maps and recommendations will be shared with the UGWC, where 
they will be used to guide master planning efforts, policymaking and funding strategies, and 
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